Cyanide-resistant 02 consumption can be stimulated by either treating whole white potato tubers (Norchip) with ethylene, in the presence of 100% 02, or aging slices obtained from untreated potato tubers. A comparison of alternative pathway activity elicited by either treatment was undertaken. The proportion of electrons flowing through the alternative path in the presence of intermediate concentrations of KCN and at various concentrations of salicylhydroxamic acid was identical in both cases. However, the respiration of slices from ethylene-treated tubers was in every case stimulated by KCN, whereas the aged slices never exhibited this phenomenon.
was monitored using the Warburg manometric technique (8) .
The oxidation of exogenously applied glucose was measured as described elsewhere (7) . Two g of slices were placed in 4 ml 100 mm K-phosphate, pH 5.5, with 2 ACi (0.75 x 10-'0 mol) D-[U-'4CJglucose. 14CO2 was collected by suspending plastic cups containing 10% NaOH in the flasks. These cups were removed after 15, 30, 60, 90, and 120 min and placed into Hydromix scintillation cocktail (Yorktown Research, South Hackensack, N.J.), and new cups containing NaOH were placed in the sample chambers. Rates of "CO2 evolution were determined by regression analysis of the resulting time course.
Total glucose was measured as described by Bergmeyer et al. (2) based on the reduction of NADP by glucose-6-P dehydrogenase. Five g of potato slices were homogenized in 25 ml hot 80% ethanol. The homogenate was centrifuged at 20,000g for 30 min and the supernatant was reduced to dryness. The residue was redissolved in H20 and passed through Dowex H+ and Cl-to remove ionic materials. The pH of the solution of unbound material was adjusted to 7. An aliquot of this neutral fraction was used for the analysis of glucose (2) . Experiments were repeated at least two times.
Slices obtained from white potato tubers exhibit a respiratory rise above that of the whole tuber (11) . However, this type of respiration is not cyanide-resistant (9) . Upon aging, these slices develop an additional respiratory increment and also show the development of an alternative, cyanide-resistant pathway (5).
Recently (3, 8) , it was demonstrated that fresh slices obtained from potato tubers previously treated with C2H4 in air or 100%0 02 would possess the alternate CN--insensitive respiration prior to any aging.
To gain a more complete understanding of the development of CN-resistance under these two conditions (i.e. C2H4 treatment in 100%0 02 or aging), this study was undertaken. It is apparent that, although alternative pathway activity is the result of both treatments (3, 5, 8) to that observed in aged slices from untreated tubers. However, unlike the response ofaged slices, KCN alone appeared to enhance the uptake of 02 in slices prepared from C2H4-treated potatoes. Aged slices from tubers which had been treated with C2H4 + 02 (aged C2H4-treated; Fig. 2D ) possess properties dissimilar to both aged and fresh C2H4-treated. The basal respiratory rate of about 78 ,u 02/g. h was significantly higher than the values obtained for both aged and fresh C2H4-treated slices. Likewise, the residual respiration of aged C2H4-treated slices (about 34 t1l 02/g. h) was substantially higher than that observed in any other treatment. Addition of KCN in the absence of SHAM appeared to inhibit slightly the 02 uptake rate in aged C2H4-treated slices, as was observed in aged slices. The stimulation of 02 consumption by KCN observed in fresh C2H4-treated slices was not apparent in aged C2H4-treated slices.
It was reported earlier (6) that aged slices do at times show a stimulation due to CN- [2] where Vres represents this third category of 02 consumption. This model, which contains several assumptions that have yet to be experimentally confirmed, is nevertheless a useful analytical tool by which the various treatments can be compared. This analysis provides a method for determining the potential of the slices to respire via a CN-resistant pathway, but it is unable to separate the contribution of the two pathways when respiration is not inhibited. Figure 3 (A-C) shows such an analysis based on titration with SHAM of slice respiration in the presence of partially or totally inhibitory KCN concentrations. Figure 3 , A to C, represents our data fitted to the model given by equation 2. The linearity of the data (correlation coefficients for aged and fresh C2H4-treated slices are significant at P = 0.01 and that for aged C2H4-treated slices is significant at P = 0.05) suggest that all 02 uptake can be accounted for by the three categories of 02 utilization inherent in equation 2. Table I demonstrates that the values of p and V,. are essentially identical for aged and fresh C2H4-treated slices. However, Vcy, was elevated above that for fresh slices. The value of V,y, in aged C2H4-treated slices was even slightly greater than that in the other treatments. If an increased value for Vcyt indicated solely a greater flux of electrons through the respiratory chain prior to the branch point, then p should increase as well (assuming that, once the Cyt pathway was saturated, excess electrons would be shunted to the alternative pathway). This was observed in the cases of aged and fresh C2H4-treated slices. However, aged C2H4-treated slices elicited a larger V,y, and a smaller p than the corresponding values for aged and fresh C2H4-treated slices. Several possible explanations exist to account for this observation. First, a third type of respiratory pathway (not inhibited by KCN or SHAM) may develop more fully when slices from C2H4-treated tubers are aged. This would account for the elevated value of Vres. However, this alone would not explain the altered values of p and V,y, An alternative explanation would be that the capacity of the cytochrome pathway is altered so that it possesses the capacity to handle an increased flux of electrons, and the ratio of the current in the alternative pathway to that in the Cyt pathway is reduced.
This would account for the altered values of V,,, and p but not for the increased V,,. The data can be explained only by invoking a more complex scheme, such as a combination of the above two possibilities. Nevertheless, the data do indicate that the kinetics of 02 uptake in aged C2H4-treated slices is unlike that of aged slices or fresh C2H4-treated slices.
In a further effort to compare 02 uptake in aged and fresh C2H4-treated slices, the metabolism of ['4C]glucose was investi- (Table II) . It is immediately obvious that glucose is utilized at least 2 orders of magnitude more rapidly in aged and aged C2H4-treated slices than in fresh or fresh C42H-treated slices.
Concomitant with increased utilization was an increased uptake of labeled glucose by aged and aged C2H4-treated slices. This may have been due to a differential permeability of the membranes to glucose or due to the increased utilization causing a greater intraextracellular concentration gradient. In either case, the conclusion that aged slices are different than C2H4-treated slices remains valid. The interpretation of this data also requires several additional assumptions, such as (a) all glucose taken up entered a utilizable pool, (b) all endogenous glucose was utilizable, and (c)5 the formation of glucose during the course of the experiment was negligible. The data of Table II (9) . Aging does, in fact, result in the increased ability to metabolize glucose regardless of previous treatment of the tubers. However, although C2H4 treatment results in an increase in respiration, fresh C2H4-treated slices behave similarly to fresh slices from the standpoint of glucose uptake and utilization.
The development of cyanide-resistant respiration is an interesting, albeit confusing, phenomenon. The recent demonstration that C2H4 treatment of tubers induces its development, as does the aging of slices, does not mean that the two processes are synonymous. Rather, our data suggest that the substrate for CN-resistant respiration in slices from C2H4-treated tubers may be different than that for CN-resistant respiration in aged slices.
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